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Abstract: This study estimates changes in life expectancy with and without mobility limitation 
to test whether older persons in India experienced compression or expansion of morbidity from 
the period 1995–1996 to 2004. Age-specific death rates and the prevalence of mobility limitation 
were obtained from the Sample Registration System and two rounds (1995–1996/2004) of 
the National Sample Survey. Sullivan’s method was employed to compute life expectancy 
with and without mobility limitation by gender and by place of residence. From 1995–1996 
to 2004, at ages 60, 70, and 80, older men and older rural persons in India experienced a 
significant increase in life expectancy without mobility limitation and a significant reduction 
in the proportion of remaining life with mobility limitation, suggesting a compression of 
morbidity. However, over this same period, older women and older urban persons seem to 
have experienced an expansion of morbidity with an increase in life expectancy with mobility 
limitation and an increase in the proportion of remaining life with mobility limitation. These 
results call for the promotion and maintenance of physical mobility among all older persons in 
India, with special attention to older women and older urban persons.
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1. Introduction
According to the 2011 census, nearly one in 10 persons (8.6%) in India were aged 60 
and above (hereafter older persons) (Census of India, 2011). This proportion translates to 
104 million individuals in India’s burgeoning population (Census of India, 2011), making 
India home to the world’s second largest population of older persons. Moreover, by 2051, 
the number of older persons is expected to reach 298 million, nearly 20% of India’s total 
projected population (Rajan, Risseeuw, and Perera, 2008). A key contributor to the large 
and increasing population of older persons in India is the rise in life expectancy at older 
ages; while in 1990 an Indian aged 60 was expected to live another 15 years, in 2013 an 
Indian aged 60 was expected to live another 17 years (World Health Organization, 2015). 
The increase in life expectancy at older ages is a significant development and public health 
achievement for India. However, whether this increase in life expectancy is associated 
with a better or worse state of health during the additional years of life has received little 
attention.
This important yet unanswered question can be addressed by assessing changes over 
time in the health expectancy of older persons in India. Health expectancy refers to the 
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average number of remaining years of life a person at a given age is expected to spend in various states of health. Calculating 
health expectancy allows the decomposition of total remaining years of life, at a given age, into those lived in a state of 
good health (healthy life expectancy) and those lived in one or more states of ill health (unhealthy life expectancy) (Saito, 
Robine, and Crimmins, 2014). While the concept of health expectancy is unique, different measures have been used to 
define “health.” Commonly used measures are the absence or presence (or the extent therein) of mobility limitation, 
disability, activities of daily living (ADL) limitations, instrumental ADL limitations, any non-communicable disease 
(NCD), or specific NCDs (Saito, Robine, and Crimmins, 2014). Health expectancy combines information about mortality 
and morbidity. Thus, a comparison of changes in health expectancy over time directly addresses whether the duration of 
remaining life spent with morbidity or disability is shortening or lengthening relative to changes in life expectancy.
The extant literature provides two main hypotheses for the relationship of longer life with changes in health. The first 
hypothesis argues that improvements in life expectancy evolve from a delay in the onset and progression of diseases and 
disability, and morbidity is generally reduced (Fries, 1980). This hypothesis is called compression of morbidity, as it 
proposes that an increase in life expectancy is accompanied by a decrease in the proportion of remaining life lived with 
morbidity and disability. In other words, it posits a decrease in relative unhealthy life expectancy (the ratio of unhealthy 
life expectancy to life expectancy) over time. Conversely, the expansion of morbidity hypothesis states that as mortality 
declines through improved medical care, an increase in life expectancy is accompanied by an increase in the proportion 
of remaining life lived with morbidity and disability. That is, there is improved survival among frail individuals who have 
higher expected incidence rates of disability (Gruenberg, 1977; Kramer, 1980). In other words, it suggests an increase in 
relative unhealthy life expectancy over time.
Studies from several countries support the presence of both hypotheses (Doblhammer and Kytir, 2001, Graham, 
Blakely, Davis et al., 2004, Crimmins and Beltrán-Sánchez, 2011, Fries, Bruce, and Chakravarty, 2011). However, to the 
best of our knowledge, only one recent study, operationalizing “health” as self-reported absence (or presence) of NCDs, 
assesses NCDs among older persons in India (Arokiasamy and Yadav, 2014). This 2014 study supports the expansion of 
morbidity hypothesis.
While informative, the said study has its limitations. First, the use of self-reported disease status to define “health” 
is sensitive to changes in awareness or literacy about diseases and to changes in health-care accessibility over time. 
Thus, a change in health expectancy may simply reflect a change in awareness, or it may reflect a change in awareness 
and/or access to health care. Over time, this can lead to a change in the diagnosis of diseases in otherwise undiagnosed 
individuals. Alternatively, changes in health expectancy may reflect a change over time in the criteria used for diagnosing 
diseases (Crimmins and Saito, 2000). Second, the list of NCDs and the referent time period varied across the rounds of 
National Sample Surveys (NSS) considered for health expectancy calculations in the study. Thus, any observed change in 
health expectancy, rather than real, could have been due to this variation in NCD criterion across the rounds. Third, it has 
been shown in studies, though not from India, that while the prevalence of diseases among older persons has consistently 
increased over the past few decades, the prevalence of functional or activity limitations consistently declined in the 1980s 
and 1990s (Freedman, Crimmins, Schoeni et al., 2004) and remained stable in the 2000s (Freedman, Spillman, Andreski 
et al., 2013). Thus, it is of interest to see if the expansion of morbidity observed for NCDs in India holds in the context of 
functional or activity limitations.
In this paper, we use mobility limitation to define health, such that the absence of mobility limitation is considered 
healthy (and its presence, unhealthy). A mobility limitation is a functional impairment which limits a person’s ability 
to move her- or him-self independently and safely. Mobility limitation leads to social isolation, depression, and other 
adverse mental health outcomes (Lampinen and Heikkinen, 2003), contributes to poor quality of life (Netuveli, Wiggins, 
Hildon et al., 2006), and is associated with a higher risk of health service use (Penninx, Ferrucci, Leveille et al., 2000), 
institutionalization (von Bonsdorff, Rantanen, Laukkanen et al., 2006), and mortality (Rolland, Lauwers-Cances, Cesari 
et al., 2006). Further, mobility limitation may lead to dependency, a need for assistance, and an increased risk for disability 
(Lawrence and Jette, 1996; Stuck, Walthert, Nikolaus et al., 1999). Given the pivotal role of mobility for older persons, 
we thus utilize changes over time in life expectancy with and without mobility limitation among the population of older 
persons in India to assess whether increases in total life expectancy at older ages are associated with better or worse states 
of “health” during the years of life added. In other words, are increases in total life expectancy at older ages associated 
with the compression or expansion of morbidity?
In a largely patriarchal society like India with sharp gender disparities, across age groups, in access to nutrition, 
health, education, and economic resources (Agarwal, 1994; Singh, 2012; Saha, 2013; Maharana and Ladusingh, 2014), 
older women become disproportionately vulnerable to disability (Sengupta and Agree, 2003, Sreerupa and Rajan, 2010), 
and disease and poor health-care utilization (Sreerupa and Rajan, 2010). In a similar vein, older rural persons face a 
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disproportionately higher prevalence of disease and disability and lower access to and availability of health care, relative 
to their urban counterparts (Alam, 2000). It is important to keep in mind that nearly three-fourths of older people in India 
live in rural areas. Therefore, it is of interest to assess how changes over time in life expectancy with and without mobility 
limitation differ among older Indian men and women and among older persons residing in rural and urban areas of India.
Thus, utilizing data from two cross-sectional national surveys conducted in 1995–1996 and 2004, we test for the 
presence of expansion or compression of morbidity among older men and women and among older rural and urban 
persons in India. We do so by estimating changes over a decade in absolute and relative life expectancy with and without 
mobility limitation by gender and by place of residence.
2. Data and Methods
2.1. Data sources
Information on age-specific death rates (ASDR) from the Sample Registration System (Office of the Registrar General) 
was used to construct abridged life tables. The average values of ASDR from 1995 to 1998 and 2002 to 2005 were used as 
the ASDR of 1995–1996 and 2004, respectively, to avoid inconsistencies. Information on the age-specific prevalence of 
mobility limitation, by gender, and by place of residence, was obtained from publically available de-identified data of two 
survey rounds: The NSS on Morbidity and Treatment of Ailments, 52nd Round (National Sample Survey Organization, 
1998), conducted from July 1995 to June 1996, and the NSS on Morbidity, Health Care, and the Conditions of the 
Aged, 60th Round (National Sample Survey Organisation, 2006), conducted from January to June 2004. The prevalence 
estimates were weighted using appropriate round-specific survey weights. The NSS are nationally representative cross-
sectional household surveys conducted by the National Sample Survey Organization (NSSO), a branch of the Department 
of Statistics of the Government of India.
The sample for either round was selected using a two-stage stratified design, with census villages and urban blocks as 
the first-stage units for the rural and urban areas, respectively, and households as the second-stage units. The surveys had 
a sample of 34,084 older persons from 120,942 households in the 52nd NSS Round and 34,831 older persons from 73,868 
households in the 60th NSS Round. Data were collected using structured questionnaires in face-to-face interviews at the 
homes of the respondents.
2.2. Mobility limitation
The physical mobility statuses of the respondents of both NSS rounds were recorded, with the options being (1) physically 
immobile and confined to bed (persons unable to move around the house and, in particular, to use the washroom on their 
own), (2) physically immobile and confined to their homes (persons able to move within the house but unable to move 
outside the house), and (3) physically mobile (National Sample Survey Organization, 1998, National Sample Survey 
Organization, 2006). The proportion of individuals categorized in option (1) was <2% in either round. Thus, for our 
analysis, those categorized in options (1) and (2) were combined so as to dichotomize physical mobility status into “with 
mobility limitation” and “without mobility limitation.”
Our decision to focus on mobility limitation as the measure of health and not on other variables such as disability or 
NCDs, was in part due to comparability issues of such variables between the two NSS rounds. While questions and/or 
response options relating to disability or NCDs varied, the question on physical mobility status and its response categories 
remained unchanged between the rounds.
2.3. Statistical analysis
Using the method devised by Sullivan (1971), data on the prevalence of mobility limitation were combined with abridged 
life table data to compute life expectancy with and without mobility limitation for older persons in India, by gender and 
by place of residence. With this method, it is possible to see the current mobility health structure of a population adjusted 
for mortality by partitioning life expectancy at a given age into two mobility states: Expected years lived without mobility 
limitation (~healthy) and with mobility limitation (~unhealthy). Weighted age-specific prevalence rates were used to 
divide the life table stable population for each age group into specific mobility states. The total stable population above 
age x by mobility states was divided by survivors at age x to compute life expectancy with and without mobility limitation. 
Differences, by gender and by place of residence, in absolute and relative estimates of life expectancy with and without 
mobility limitation were tested using the approach described by Jagger et al. (2014).
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3. Results
From 1995–1996 to 2004, the prevalence of mobility limitation decreased by 0.2–3.0% points among older men, older women, 
and older rural and urban persons [Table 1]. At both time points, the prevalence was higher among women, and the gender-gap 
widened over time (1.7% points [1995–1996] to 2.4% points [2004]). While in 1995–1996 the prevalence of mobility limitation 
was higher (by 2.1% points) among older rural persons, in 2004 it was higher (by 0.7% points) among older urban persons.
Table 1. Weighted prevalence (%) of mobility limitation among older persons in India, by gender and by place of residence, 1995–
1996 and 2004.
Year Gender Place of residence
Men Women Rural Urban
1995–1996 9.6 11.3 10.9 8.8
N (16514) (16148) (20141) (12521)
2004 6.9 9.3 7.9 8.6
N (17750) (17081) (22265) (12566)
Change from 
1995–1996 to 2004
−2.7 −2.0 −3.0 −0.2
Note: N refers to the unweighted sample size.
Figure 1. Prevalence of mobility limitation by 5-year age groups and gender, 1995–1996 and 2004.
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Figure 2. Prevalence of mobility limitation by 5-year age groups and place of residence, 1995–1996 and 2004
For both genders, in 1995–1996 and 2004, the prevalence of mobility limitation increased with age [Figure 1]. Further, 
at both time points, the prevalence was higher among women than men, particularly so after the age of 65–69 years. 
Among men, over the course of 10 years, the prevalence decreased slightly, especially for those aged 60–74. Among 
women, over the decade, the prevalence remained largely unchanged. There was a slight decrease in the prevalence for 
those aged 60–64, but then the prevalence marginally increased for those aged 80 and above.
Irrespective of the place of residence [Figure 2], there was an increase in the prevalence of mobility limitation 
with age in 1995–1996 as well as 2004. In 1995–1996, the rural-urban difference in prevalence varied by age group; 
the prevalence was higher for those residing in rural rather than urban areas, especially for respondents aged 65–84. 
However, in 2004, while there was a convergence in the prevalence for those aged <80, it was slightly higher for those 
aged 80–84 in rural areas and in urban areas for those aged 85 and above in urban areas. Among older rural persons, over 
the course of 10 years, the prevalence of mobility limitation decreased for all age groups, though it was only marginally 
for those aged 75 and above. However, among older urban persons, over the course of the decade, the prevalence increased 
for those aged 70–74 and those aged 80 and above.
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Table 3. The proportion of life expectancy with mobility limitation by age and gender, 1995–2004.
Age Life expectancy with mobility limitation
Men Women
1995–1996 (%) 2004 (%) Change from 1995–1996 
to 2004 (% points)
1995–1996 (%) 2004 (%) Change from 1995–1996 
to 2004 (% points)
60 10.6 8.8 −1.9** 13.9 13.5 −0.4
70 16.9 14.2 −2.6** 21.9 22.0 0.1
80 27.2 24.3 −2.9 33.0 35.1 2.1
Note: Values under “Change from 1995–1996 to 2004” may not match exactly those obtained by subtracting 1995–1996 values from 2004 values listed above due to rounding. 
Differences in the proportion of life expectancy with and without mobility limitation were tested using the approach described by Jagger et al. (2014). **Significant at 0.01 
level.
Table 4. Life expectancy (in years), total and with and without mobility limitation, by age and place of residence, 1995–1996 and 
2004.
Age Life expectancy Rural Urban
1995‑1996 2004 Change from 
1995‑1996 to 2004
1995‑1996 2004 Change from 
1995‑1996 to 2004
60 Total 16.3 17.5 1.2 17.1 18.2 1.1
Without mobility limitation 14.3 15.6 1.3** 15.3 16.2 0.8**
With mobility limitation 2.1 1.9 −0.2* 1.8 2.0 0.2*
70 Total 10.6 11.5 0.9 11.1 11.9 0.8
Without mobility limitation 8.5 9.4 0.9** 9.4 9.8 0.4**
With mobility limitation 2.2 2.1 −0.1 1.8 2.1 0.4**
80 Total 6.7 7.4 0.7 7.1 7.3 0.3
Without mobility limitation 4.6 5.2 0.6** 5.2 5.1 −0.1
With mobility limitation 2.1 2.2 0.1 1.8 2.2 0.3
Note: Sum of life expectancy with and without mobility limitation may not add to total life expectancy due to rounding; Values under “Change from 1995–1996 to 2004” 
may not match exactly those obtained by subtracting 1995–1996 values from 2004 values listed above due to rounding. Differences in total life expectancy with and without 
mobility limitation were tested using the approach described by Jagger et al. (2014). *Significant at 0.05 level. **Significant at 0.01 level.
Table 2. Life expectancy (in years), total and with and without mobility limitation, by age and gender, 1995–1996 and 2004.
Age Life expectancy Men Women
1995–1996 2004 Change from 
1995–1996 to 2004
1995–1996 2004 Change from 
1995–1996 to 2004
60 Total 15.6 16.7 1.1 17.5 18.7 1.2
Without mobility limitation 13.9 15.3 1.3** 15.0 16.2 1.1**
With mobility limitation 1.7 1.5 -0.2* 2.4 2.5 0.1
70 Total 10.2 11.0 0.8 11.3 12.2 0.9
Without mobility limitation 8.5 9.4 1.0** 8.8 9.5 0.7**
With mobility limitation 1.7 1.6 -0.2 2.5 2.7 0.2
80 Total 6.5 7.0 0.6 7.1 7.7 0.6
Without mobility limitation 4.7 5.3 0.6** 4.7 5.0 0.2
With mobility limitation 1.8 1.7 0.0 2.3 2.7 0.4*
Note: Sum of life expectancy with and without mobility limitation may not add to total life expectancy due to rounding; Values under “Change from 1995–1996 to 2004” 
may not match exactly those obtained by subtracting 1995–1996 values from 2004 values listed above due to rounding. Differences in total life expectancy with and without 
mobility limitation were tested using the approach described by Jagger et al. (2014). *Significant at p<0.05 level; **Significant at p<0.01 level.
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Table 2 shows total life expectancy and estimates of life expectancy with and without mobility limitation at selected 
ages by gender in 1995––1996 and 2004. From 1995–1996 to 2004, total life expectancy and life expectancy without 
mobility limitation increased for both older men and women in each age group, although more slowly in older age groups. 
The increase in life expectancy without mobility limitation was statistically significant, except for women aged 80. While 
life expectancy with mobility limitation fell slightly or remained unchanged from 1995–1996 to 2004 for men, it increased 
for women over this period; the change was significant only among men aged 60 and women aged 80. For men, over the 
decade, the gains made in total life expectancy at the considered ages were due to a significant increase in life expectancy 
without mobility limitation, balanced by a marginal reduction in life expectancy with mobility limitation. On the other 
hand, for women, over the decade, the gains in total life expectancy were due to an increase in life expectancy both with 
and without mobility limitation, their relative contributions varying across the considered ages. For women aged 60 and 
70, the predominant increase was in life expectancy without mobility limitation, whereas for women aged 80, the increase 
in life expectancy with mobility limitation prevailed.
Examination of the proportion of life expectancy with mobility limitation is central for determining whether expansion 
or compression of morbidity was operational from 1995–1996 to 2004 among older Indian men and women [Table 3]. For 
men, over the decade, the proportion of life expectancy with mobility limitation fell for all the considered ages, suggesting 
a compression of morbidity. The drop was highest (−2.9% points), though not statically significant, among men aged 80. 
A 0.4% point reduction in this proportion was also observed for women aged 60. However, for women aged 70 and 80, 
from 1995–1996 to 2004, the proportion of life expectancy with mobility limitation increased, marginally for those aged 
70 (+0.1% point) and more for those aged 80 (+2.1% points), indicating an expansion of morbidity. However, none of the 
changes for women were statically significant.
The various life expectancy estimates for 1995–1996 and 2004 by place of residence are shown in Table 4. From 
1995–1996 to 2004, the total life expectancy increased at the considered ages for both older rural and urban persons, the 
increase tempering with age. For those residing in rural areas, over the decade, the gains in the total life expectancy at the 
considered ages were entirely or predominantly due to a significant increase in expected years of life without mobility 
limitation, with relatively minor contributions from a slight decrease (for those aged 60 and 70) or increase (for those 
aged 80) in expected years of life with mobility limitation. For those residing in urban areas, from 1995–1996 to 2004, 
the gains in total life expectancy at the considered ages were due to an increase in expected years of life both with and 
without mobility limitation, their contributions varying across the considered ages. For older urban persons aged 60, there 
was a significant and predominant increase in expected years of life without mobility limitation, whereas, for those aged 
70, there were similar and significant increases in expected years of life with and without mobility limitation, and for those 
aged 80, a non-significant increase in expected years of life with mobility limitation predominated.
Table 5 shows that from 1995–1996 to 2004 the proportion of life with mobility limitation decreased for older rural 
persons, and significantly so for those aged 60 and 70, suggesting a compression of morbidity. For older urban persons, 
there was an increase, though non-significant, in this proportion over time, pointing to an expansion of morbidity.
4. Discussion
The current paper, to the best of our knowledge, is among the few to examine changes in health expectancy over time 
among older persons in India. Moreover, utilizing nationally representative data, it is the first in India to examine 
compression or expansion of morbidity in the context of mobility limitation. In the decade spanning 1995–1996 to 
Table 5. The proportion of life expectancy with mobility limitation by age and place of residence, 1995–2004.
Age Life expectancy with mobility limitation
Rural Urban
1995–1996 (%) 2004 (%) Change from 1995–1996 
to 2004 (% points)
1995‑1996 (%) 2004 (%) Change from 1995–1996 
to 2004 (% points)
60 12.7 10.9 −1.8** 10.5 11.2 0.7
70 20.3 17.9 −2.3** 15.9 17.9 2.0
80 31.2 29.4 −1.8 25.9 29.5 3.6
Note: Values under “Change from 1995–1996 to 2004” may not match exactly those obtained by subtracting 1995–1996 values from 2004 values listed above due to rounding. 
Differences in the proportion of life expectancy with and without mobility limitation were tested using the approach described by Jagger et al. (2014). **Significant at 0.01 
level.
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2004, older men and older rural persons in India experienced increases in life expectancy without mobility limitation, a 
reduction or no change in life expectancy with mobility limitation, as well as a reduction in the proportion of remaining 
life with mobility limitation. These changes were mostly statistically significant, thus strongly suggesting a compression 
of morbidity among these sub-groups of older persons. From 1995–1996 to 2004, older women and older urban persons 
likewise experienced increases in life expectancy without mobility limitation. However, they also experienced increases 
in life expectancy with mobility limitation and in the proportion of remaining life with mobility limitation. It is important 
to point out that these changes, especially those for the proportion of remaining life with mobility limitation, were not 
consistently statistically significant. Thus, while they are suggestive, they are not conclusive of, an expansion of morbidity 
among older women and older urban persons in India.
There could be several reasons for the observed urban-rural difference. One reason could be that Indian urban areas, 
driven by developmental and industrial objectives, have been expanding in an unplanned manner. This has resulted in 
unhealthy residential areas (Bentinck and Chikara, 2001) and restricted opportunities for older persons to move freely 
outside their homes. In a recent study from India (United Nations Population Fund, 2012), concern for safety was an 
important reason for older people not leaving their homes; and the proportion of older people citing this reason was higher 
in urban than rural areas. Another possible reason is that from the 1990s to 2000s there has been a greater increase in the 
concentration of sicker, less mobile older persons in urban areas than in rural areas, and there has been an increase in the 
movement of such older persons from rural to urban areas in search of health and medical care. While there is no direct 
data to support this conjecture, there is some indirect support through numbers portraying a greater increase in the older 
population and in medical care infrastructure in urban, versus rural, India. The increase in India, from 1991 to 2001, in 
the proportion of older persons in the urban population (5.8–6.7%) was marginally higher than that in the rural population 
(7.1–7.8%) (Chakrabarti and Sarkar, 2011). Concurrently, there was an increase in the population residing in urban slums 
(Prakash, 1999), and older people residing in urban slums are more vulnerable to chronic diseases than their counterparts 
in other urban areas (Anand, Shah, Yadav et al., 2007). Greater availability of medical services, especially specialist 
services, in urban areas may be contributing to the growth in the older urban population (Chakrabarti and Sarkar, 2011). 
While there was a considerable expansion in medical care infrastructure in India from 1991 to 2001, the expansion was 
greater in urban than in rural areas. For example, growth from 1991 to 2001 in hospitals, hospital beds, and doctors per 
100,000 people, was 43%, 28%, and 27%, respectively, in urban areas compared to 37%, 19%, and 23%, respectively, 
in rural areas (Bhatia, 2013). The greater availability in urban versus rural areas of advanced medical care may have led 
to sicker, less mobile older people remaining alive for longer in urban than in rural areas, contributing to the observed 
increase in absolute and relative life expectancy with mobility limitation in older urban persons.
At the same time, it appears that in rural India the increase in medical care infrastructure (as stated above) as well as 
in primary health-care facilities (the number of functioning sub-centers and primary health centers, specific to rural India, 
increased by 6.6% and 1%, respectively, from 1991 to 2001) (Ministry of Health and Family Welfare, 2005) has been 
beneficial, as indicated by the compression of morbidity seen among older rural persons in our study.
Similar to our study, previous studies, though not from India, have also documented the expansion of morbidity 
(using different “health” indicators) among older women (Tu and Chen, 1994, Gu, Dupre, Wamer et al., 2009). It has 
been suggested that with the progression of the epidemiologic transition, life span increases and the survival gap favoring 
women over men have led to women being at a higher risk of becoming disabled at older ages and of spending a greater 
time of their remaining life with disability (Myers, Lamb, and Agree, 2003). This may very well explain our finding. The 
potential reasons for the gender differences in life expectancy and life expectancy with a disability could be that women 
tend to have more non-life-threatening but disabling conditions, whereas men have a higher prevalence of life-threatening 
conditions (Case and Paxson, 2005). Previous studies have also found that women are more likely to experience a decline 
in functional status and are less likely to recover than men (Becket, Brock, Lemke et al., 1996). Thereby, women may 
simply accumulate more disability throughout the life course (Laditka and Laditka, 2002).
In India, it is well known that gender disparities in health (in infancy, childhood, and adulthood) favor men (Pande and 
Yazbeck, 2003, Tiwari, 2013). Our study points to the continuation of the gender disparity well into old age, as reflected 
in the gender disparity in absolute and relative life expectancy without mobility limitation favoring older men. Our study 
confirms the existence of the gender gap in health and mortality, generally termed “the male-female health-survival 
paradox,” as observed elsewhere (Oksuzyan, Brønnum-Hansen, Jeune et al., 2010; Van Oyen, Nusselder, Jagger et al., 
2013), wherein women live longer than men but spend a larger proportion of their life with a disability.
Certain limitations of this study must be acknowledged. First, our study focuses on the decade from 1995–1996 to 
2004, and not thereafter. Other than the data available through the NSS, there is a lack of national-level data on older 
Indians collected through either repeated cross-sectional or longitudinal/panel surveys. Recent data collection efforts, such 
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as the Longitudinal Study of Ageing in India (LASI), will be useful in addressing this lack; we plan to use data from LASI 
in future analyses on health expectancy when they are available. Second, this study employs a vital yet a single measure 
of health, that is, mobility status. This, as mentioned before, was due to the lack of comparability of other measures of 
disease and disability between the two NSS rounds. Going forward, the NSSO, and other organizations and researchers 
conducting repeated cross-sectional and/or longitudinal surveys, should be mindful of maintaining consistency in all 
aspects (such as wording, referent time period, and response options) of included questions over time. Utilization of 
additional indicators of “health” over a longer period of time in future analyses using data, when available, from studies 
like the LASI, will be useful in determining whether there is a compression or expansion of morbidity among older 
persons in India. Third, health expectancy computed with the Sullivan method does not take into account the expected 
life cycle events of individuals exposed to current morbidity conditions (Saito, Robine, and Crimmins, 2014). Thus, it 
may underestimate (or overestimate) healthy life expectancy because it produces estimates based on past (as opposed 
to current) probabilities of becoming unhealthy. Finally, the NSS does not capture information on the environmental 
characteristics of older persons. Environmental characteristics play a role in defining functional ability (World Health 
Organization, 2015). We cannot, therefore, categorically comment on the role played by environmental characteristics in 
enabling or restricting mobility for older persons in our sample and thereby in the observed compression or expansion 
of morbidity. Having said that, mobility is less likely to be affected by environmental changes than other measures like 
instrumental ADL used to define “health” (Crimmins and Beltrán-Sánchez, 2011).
5. Conclusions
While the prevalence of mobility limitation fell among older men, older women, and older urban and rural persons 
from 1995–1996 to 2004, this did not translate into an absolute and relative reduction in the duration of remaining life 
without mobility limitation for all older people in India. Older men and older rural persons did experience a compression 
of morbidity, whereas older women and older urban persons seem to have experienced an expansion of morbidity over 
this decade. This suggests that current national programs in India, such as the National Health Mission and the National 
Program for Health Care of the Elderly, which aim to address health issues in general or, specifically, among older 
persons, need to focus on addressing mobility limitation among older women and older urban persons. At the same 
time, one cannot ignore the high absolute numbers of older persons (6.2 million, comprising 2.6 million older men and 
3.6 million older women, or 4.5 million older rural persons and 1.7 million older urban persons [based on the observed 
prevalence estimates in 2004 and the 2001 India population census]) who are confined either to their beds or their homes 
and who need assistance with mobility. Clearly, there is a need for a policy focus on promoting and maintaining mobility 
and functional capacity among all older persons in India, concurrently with development and support for formal and 
informal long-term care services.
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